Background
Emotions are short-lived and intense states of the mind and body triggered by salient stimuli that can be internal or external, negative or positive. Emotion states have subjective, physiological, and behavioural components [1] . Visceral bodily changes represent a major part of emotional responses and act as nonconscious information that guides human behaviour [2] . Autonomic nervous system (ANS) indexes of electrodermal, cardiovascular, and respiratory reactivity are gold standard measures in emotion science [3] . Functional infrared thermal imaging (fITI) is an emerging tool for the study of human emotional and social behaviour that allows for the recording of skin temperature by tracking non-invasively emitted infrared heat with high thermal resolution and a significant noise reduction [4] . A variety of affective responses typically focusing on facial blood flow changes in adult humans, infants, and non-human primates have been investigated and classified [5] by using fITI (e.g. fear [6] , joy [7] , stress [8] , and empathy [9] ). Levine et al. [6] , for example, reported rapid (300 ms) periorbital warming and cheek cooling after a fright response caused by a sudden, strong noise; this startle-induced thermal signature is mediated by the sympathetic nervous system (SNS). More complex emotions are driven by ostracism [10] , guilt [11] , social [12] and gaze contact [13] , & 2017 The Author(s) Published by the Royal Society. All rights reserved.
and are accompanied by facial temperature increase (especially in the periorbital, nose, forehead, and lip regions). Also, volitional deception is associated with stress-induced temperature change in the periorbital region [14, 15] .
Experimental evidence indicates that processing the affective content of a stimulus does not necessarily require conscious awareness [16] . Non-conscious affective stimuli (i.e. implicitly conditioned ones or those presented below the threshold for conscious perception [17] ) are, in fact, able to evoke emotional reactions [18] , facial micro-expressions [19] , and neural responses [20] . They are also able to influence perception of sensory noise [21] and complex behaviours [22] like aesthetic and social preferences [23, 24] . In addition, unconscious affective stimuli play a key role in (mis)attribution processes. When individuals are not aware of their own affective reactions, they tend to misattribute those reactions and make unrelated judgements and decisions [25] .
This phenomenon was recently investigated with the affective misattribution procedure (AMP, [26] ), a paradigm in which participants are generally presented with subliminal affective primes followed by neutral objects such as Chinese pictographs, whose visual pleasantness has to be judged. Data repeatedly show that attractiveness judgements are affected by the primes according to a valence-driven rule [26] , and that employing AMP as an implicit measure reveals social impressions [27] and empathic resonance abilities [28, 29] .
Individuals are continuously exposed to affectively charged cues. Subtle information such as non-verbal behaviour [30] , olfactory cues [31] , and perception of pain-be it physical [32] or social [33] -all influence perceptions and decisions, especially in the social domain. Thus, socially evoked emotional responses need to be constantly regulated (i.e. modified in quality, intensity, and duration) at both explicit and implicit levels in order to avoid interference with the individual's functioning [34] .
Social group membership plays an important role in interpreting the emotions of others. Experimental findings have shown that we are more evolutionarily prepared to empathize [35] and to respond to the emotions of those we identify as being in our group (ingroup) than those we do not (outgroup) [36] . Interestingly, facial markers of emotional reactions like Schadenfreude (i.e. the pleasure derived from others' misfortune) are particularly strong towards outgroups [37] . Since our emotional decoding of others is strongly affected by what group they belong to, it could be that the reverse is also true, namely that the social categorization mechanism is influenced by the affective state of the perceiver. Miller et al. [38] investigated this inverse relationship, showing that threat-related cues produced a bias towards outgroup categorization, especially in individuals vulnerable to interpersonal threats. Furthermore, Krosch & Amodio [39] showed that priming economic scarcity altered perception of race and that this triggered disparity in money allocation. Here, we tested whether subliminal and supraliminal affective priming influences the attribution of emotionally neutral faces that lacked any perceptual or reputational ties to a given social group. Our experimental design helped us to actively manipulate the role of the prime's affective valence ( positive, negative, and neutral), distinguishing it from the role of the participant's visual awareness (absent in the subliminal block and present in the supraliminal one) in influencing social categorization decisions. Previous research on the AMP [26] has typically focused on abstract visual stimuli like Chinese pictographs (see [27] for an exception). Despite their undeniable usefulness as non-informative stimuli, Chinese pictographs have poor ecological validity because they are not a target of prejudice in the social world. For example, Heerdink et al. [40] asked participants to guess whether the presented Chinese pictograms represented words related to rejection or acceptance. They found that primed anger enhanced rejection judgements while primed happiness caused higher acceptance ones. Furthermore, recent research shows that sympathetic and neural activity caused by threatening stimuli predicts decreased likability of neutral faces, even in the absence of visual awareness [41, 42] .
We expand previous knowledge by (i) focusing on neutral faces as a potential target for affective misattribution processes and (ii) investigating how affective information influences group coding mechanisms. Our participants were presented with subliminal and supraliminal affective primes before having to categorize faces that lacked any group-related cue as ingroup or outgroup (figure 1). During the experimental task, we also measured participants' autonomic activity through fITI (see electronic supplementary material, figure S1 ) in order to obtain a reliable index of emotional processing and to verify whether ANS reactivity has a role in modulating social decisions. Additionally, we investigated how individual differences in trait emotional awareness (EA) determine social categorization and physiological reactivity.
Material and methods (a) Participants
Thirty-three Italian participants (10 male; age range 20 -38 years, M ¼ 25.00, s.d. ¼ 3.92) from the University of Rome 'Sapienza' voluntarily took part in the experiment. Sample size is similar to that of other studies employing affective priming paradigms together with physiological recordings [20, 28] and measuring facial -thermal correlates of emotions [7, [10] [11] [12] [13] . All participants were healthy, naive to the purposes of the study, had normal or corrected-to-normal vision, and signed an informed consent form. Participants received compensation of E15 for their participation.
(b) Experimental stimuli
The affective visual stimuli ( positive, neutral, and negative valence) used for the affective priming task were taken from the International Affective Picture System (IAPS) [43] . We selected 186 stimuli; half of them were employed in the subliminal block (n ¼ 93, n ¼ 31 for each valence) and the other half in the supraliminal one (n ¼ 93, n ¼ 31 for each valence). The affective stimuli's assignment to the subliminal and supraliminal block was counterbalanced among participants. Affective stimuli were selected according to the norms indicated in the IAPS technical report [43] (see electronic supplementary material, Materials and Methods, Stimulus Material and table S1); in particular, stimuli were selected in such a way that (i) positive, neutral, and negative stimuli significantly differed among each other in valence ratings ( positive . neutral . negative) and (ii) positive and negative stimuli were equally arousing while neutral ones were significantly less arousing (neutral , positive ¼ negative). The neutral face stimuli (size: 400 Â 477 pixels) employed in the social categorization task were taken rspb.royalsocietypublishing.org Proc. R. Soc. B 284: 20170908 from three validated face sets developed by a trustworthiness computer model and generated using FaceGen 3.1 software [44] [45] [46] . We selected 150 Caucasian male faces which were neutral on the trustworthiness dimension (corresponding to 0 s.d. in the trustworthiness level) because we were interested in faces that lacked any (positive or negative) affiliation or reputation cue.
In the social categorization task, participants had to classify the faces as belonging to Italian or Romanian nationality (it was explicitly stated that Romanians were different from Gypsies [47] ). We chose the Romanian group as the outgroup because, like Italians, they exhibit a variety of different phenotypic features. Thus, participants could not rely on physical appearance in order to evaluate faces as belonging to a specific group. Before performing the study, we validated the selected stimuli in order to prevent perceptual facial features from creating bias in group categorization towards either Italians or Romanians. Specifically, we recruited 50 Italian participants (12 males; age range 20 -36 years, M ¼ 25.28, s.d. ¼ 4.67) who completed an online survey having to do with faces. The aim of this survey was to determine which faces would be judged as either Italian or Romanian at chance level (and could thus be considered 'neutral' for the social categorization task). A two-sided binomial test (a-level ¼ 0.05) revealed that 57 face stimuli were classified as Italian or Romanian significantly (i.e. p , 0.05) above the chance level. These stimuli were discarded. The remaining 93 face stimuli were used for the social categorization task.
(c) Procedure (i) Questionnaire
Prior to the experimental session, participants completed the 'Lack of emotional awareness' subscale of the difficulties in emotion regulation strategies (DERS) [48, 49] , a self-report questionnaire that individuates specific facets of emotion regulation. We administered this specific subscale because we hypothesized that emotional awareness (and not general emotion regulation abilities) might play a key role in affective misattribution mechanisms. The 'Lack of emotional awareness' subscale consists of reverse coded items that measure the tendency to attend to and acknowledge one's own emotions (e. (ii) Task and design In the affective priming task, the prime's visual presentation could be subliminal (i.e. inaccessible to visual awareness) or supraliminal (i.e. accessible to visual awareness) depending on its duration (33 ms-as in [20] -for the subliminal block and 500 ms-as in [50] -for the supraliminal one). We employed the forward and backward masking technique [17] in which the prime is both preceded and followed by visual masks created by scrambling the prime itself (i.e. the masks are composed of randomly generated 35 Â 35 squares and characterized by the same contrast and luminance values of the associated prime). In the subsequent social categorization task, participants were asked to categorize the neutral face as ingroup (i.e. Italian) or outgroup (i.e. Romanian).
Each trial had the following sequence of elements: (i) fixation cross (1 500 ms), (ii) scrambled mask (1 000 ms), (iii) prime (33 ms in the subliminal block; 500 ms in the supraliminal block), (iv) scrambled mask (1 000 ms), (v) same/different recognition task (Same or different?), (vi) fixation cross (1 500 ms), (vii) face stimulus (500 ms), (viii) visual noise (1 000 ms), and (ix) social categorization task (Italian or Romanian?) (figure 1). Each trial was concluded by a final intertrial interval (ITI) of 4 000 ms constituted by a fixation cross. All 186 affective prime stimuli were presented once; within each block, they were presented in a fully randomized order. All 93 neutral face stimuli were presented twice (once in the subliminal block and once in the supraliminal one).
Participants were then presented with a surprise memory recognition task consisting of the affective stimuli of the social categorization task (see electronic supplementary material, Results, Memory Recognition Task).
Thus, the entire experiment consisted of a subliminal block, a supraliminal block, and a final surprise recognition memory task. Figure 1 . Timeline of the affective priming and social categorization task. Affective stimuli were taken from the IAPS [43] ; neutral faces were taken from three validated sets [44 -46] . rspb.royalsocietypublishing.org Proc. R. Soc. B 284: 20170908
The order of the tasks was fixed. In keeping with [20] , the subliminal block preceded the supraliminal one to avoid participants being differentially biased by a search of hidden images in the subliminal condition. Participants were not informed about the masking procedure, and we only wanted them to be aware of the affective primes during the supraliminal block.
We created a cover story in order to justify the employment of the masks, telling participants that the experiment aimed to investigate the effects of cognitive load on face categorization (see electronic supplementary material, Procedure, Task and design, Cover story). Employing this task, we also ensured that participants were paying attention to the screen during the prime presentation. Participants were asked to look at the fixation cross once it appeared on the screen. The stimuli were presented using E-Prime Professional software v. 2.0.
(iii) Physiological recordings
While acclimatizing in the experimental room (for details, see electronic supplementary material, Procedure, Physiological recordings), participants completed the 'Lack of emotional awareness' subscale of the DERS (see the Questionnaire section). Face temperature (see electronic supplementary material, figure  S1 ) during the affective priming and social categorization task was measured by means of fITI. This contact-free technique allows for skin temperature to be recorded at any distance (greater than 0.4 m) by tracking changes in temperature with high thermal ð, 20 mK ¼ 0:02 8CÞ and temporal resolution. The digital infrared FLIR q camera SC3000 employed for the thermal recording was set at 10 Hz (10 frames/sec; temporal resolution: 100 ms) and situated at eye-level 1 m away from the participant in a controlled climate experimental room (23 + 18C). To avoid motion-related artefacts, participants' heads were kept still by a home-made headrest.
(iv) Data reduction and analyses
Thermal data were recorded through the ThermaCAM Researcher Professional 2.8 SR-3 software. To extract thermal information offline, we employed the motion-tracking software OTACS-V1 (Open Thermal Action Coding System) [51] , which makes it possible to follow a specific region of interest (ROI) on the face reliably over time. To ensure a reliable positioning and sizing of the ROIs, we employed a square with the largest possible area that did not touch the eyelids (selection criteria as in [15] ). We selected left and right periorbital regions as ROIs (see electronic supplementary material, figure S1), as temperature increase in these face regions represents one of the most reliable thermal prints of affective response [6, 12, 14] . The increase is caused by increased blood flow to the skin as a consequence of heart rate acceleration mediated by the SNS [13] .
We filtered thermal data (low-pass filter at 0.01 Hz and highpass filter at 4.5 Hz) through a home-made MATLAB script. The thermal data from all participants were segmented at 1 500 ms before prime onset until 2 500 ms after prime onset and baseline corrected (21 500 to 0 ms) using the Brain Vision Analyzer v. 1.5 (Brain products GmbH, Munich, Germany) software. Since we did not expect any difference in the lateralization of the thermal signal, we pooled left and right periorbital temperature data into a single channel. We were interested in analysing the thermal signal prior to the social categorization response, so physiological and motion artefacts were identified and rejected using visual inspection in the epoch of interest (21 500 þ 1 600) which did not include the presentation of the face to be categorized. The thermal data were constructed by exporting artefact-free epochs (mean number of trials per subject ¼ 35.55) averaged in 100 ms time intervals and belonging to six different experimental conditions from 31 participants (two participants had no artefact-free epochs).
Results
We explored whether periorbital face temperature recorded during subliminal or supraliminal processing of affective stimuli might be a predictor of social categorization behaviour. Single trials of temperature data were pooled into 500 ms time intervals and analysed after 100 ms from the onset of the primes. We were able to detect all early temperature modulations because the most rapid face temperature changes take place after 300 ms from the stimulus presentation [6] . Owing to the different lengths of the epochs, we modelled thermal data separately for subliminal (time windows: 100 -600 and 600 -1 100 ms) and supraliminal (time windows: 100 -600, 600 -1 100, and 1 100 -1 600 ms) primes.
(b) Temperature subliminal model
Through the R package lme4 v. 1.1-5 [52] , we performed a multilevel mixed log-linear regression analysis, a statistical method belonging to the family of linear mixed models (or mixed effects models, [53] ; see also electronic supplementary material, Procedure, Single trial generalized linear mixed models). We used categorization behaviour (i.e. labelling the face as ingroup versus outgroup) as a dependent variable and valence ( positive, neutral, and negative) as a categorical predictor. As continuous predictors, we used temperature in 100 -600 ms and temperature in 600 -1 100 ms time windows. The valence Â temperature in 100 -600 ms and valence Â temperature in 600 -1 100 ms interactions were also present in the model (see electronic supplementary material, Results, Models formulas, Temperature subliminal model). As suggested by guidelines [54, 55] , the higherorder significant interaction was also modelled as a random slope over participants, but this model did not explain an additional significant portion of variance with respect to the previous one (x 2 figure 2a ) in biasing social categorization of faces. Thus, in line with the affective misattribution hypothesis [26] , data show that the increase in periorbital temperature (which reflects an engagement of the SNS) in the emotional subliminal condition predicts a categorization behaviour that is congruent with the valence of the induction (i.e. outgroup after the negative induction and ingroup after the positive one). In particular, these results show that the affective misattribution of the emotional prime on the categorization decision is moderated by SNS activity (figure 2a). We performed a multilevel mixed log-linear regression analysis with categorization behaviour (i.e. labelling the face as ingroup versus outgroup) as a dependent variable, valence (positive, neutral, and negative) as a categorical predictor, and temperature in the 100-600, 600-1 100, and 1 100-1 600 ms time windows as continuous predictors. The interactions valence Â temperature in the 100 -600 ms, 600 -1 100 ms, and 1 100 -1 600 ms time windows were also present in the model (see electronic supplementary material, Results, Models formulas, Temperature supraliminal model). The higher-order significant interaction was additionally modelled as a random slope over participants, but this model did not explain any additional significant portion of variance with respect to the previous one (x 2 
We found a significant two-way interaction between valence and temperature in the 600 -1 100 ms time window (x 2 ¼ 6.99, bootstrap-p ¼ 0.05; figure 2b ). figure 2b ). Thus, data from the supraliminal block indicate that increase in periorbital temperature (which reflects an engagement of the SNS) after the presentation of emotional primes predicted a tendency of face categorization which was incongruent with the valence of the induction (i.e. ingroup after the negative and outgroup after the positive induction). This result pattern suggests that the regulation of one's own affective reactions when primes are supraliminally presented plays a major role in social categorization. We submit that SNS activation triggered by a supraliminal affective induction might allow the conscious appraisal of the emotional stimuli and a subsequent regulatory process that leads to a categorization which is incongruent with the valence of the priming.
(d) Individual differences
To investigate the role of individual differences in trait-EA, we modelled the categorization response (dependent variable) using predictors resulting from the previous analyses as the significant variables (i.e. negative/positive valence and mean periorbital temperature in the 600-1 100 ms time window) in both blocks (subliminal and supraliminal) along with the scores of the 'Lack of emotional awareness' subscale of the DERS [48, 49] . All the reciprocal interactions were also present in the model (see electronic supplementary material, Results, Models formulas, Individual differences, Main analysis). The within highest-order significant interaction was additionally modelled as random slopes over participants, but this model did not explain the additional significant portion of variance with respect to the previous one (x 2 ¼ 4.57, p ¼ 0.99).
We found a significant four-way interaction among valence, block, temperature, and trait-EA (x 2 ¼ 5.86, bootstrap-p ¼ 0.001, figure 3 ). To test the possibility that participants with low-versus high-EA differed regarding their basic SNS responses, we ran a model in which EA was the predictor and the temperature in the 600-1 100 ms time window was the dependent variable. We found that the temperature did not significantly change according to EA scores (x 2 ¼ 0.98, p ¼ 0.32). We conducted the analysis separately for low-(n ¼ 16) and high-EA participants (n ¼ 15) in order to enhance our test of the four-way interaction. All the reciprocal interactions were also present in the models (see electronic supplementary material, Results, Models formulas, Individual differences, Low-and high-EA Figure 2 . (a) (subliminal block, n ¼ 31): predicted probability to categorize a face as ingroup when considering the two-way interaction between negative valence and mean periorbital temperature in the 600 -1 100 ms time interval after the prime onset. (b) (supraliminal block, n ¼ 31): predicted probability to categorize a face as ingroup when considering the two-way interaction between negative valence and mean periorbital temperature in the 600-1 100 ms time window after the prime onset. The shaded bands represent 95% CIs.
rspb.royalsocietypublishing.org Proc. R. Soc. B 284: 20170908 participants). The highest-order significant interaction was additionally modelled as random slopes over participants, but these models did not explain any additional significant portion of variance with respect to the previous ones both for low-EA ( figure 3a) . In low-EA participants, in other words, valence-congruent effects in the subliminal condition and valence-incongruent effects in the supraliminal one are moderated by sympathetic activation, but only after the negative primes.
Discussion
We combined affective priming with high-sensitivity thermal imaging to investigate whether periorbital temperature recorded while processing subliminal versus supraliminal emotional visual primes would predict the social categorization of emotionally neutral faces that lack any perceptual or reputational cues. We found that the affective misattribution effect was moderated by the activation of the SNS. Previous fITI studies have tested the conscious processing of emotional stimuli and shown that a large variety of primary lower-level [6] [7] [8] and secondary higher-level [9] [10] [11] emotions elicit skin temperature responses. However, to the best of our knowledge, our study is the first to demonstrate that facial temperature changes are contingent upon subliminal processing of affective stimuli. Importantly, we found that while activation of the SNS after a negative subliminal induction leads to an outgroup categorization, activation following positive primes causes the opposite behavioural outcome.
These results can be interpreted according to various theoretical frameworks. The affective misattribution hypothesis [26] states that people tend to misattribute priming-induced affective valence to neutral-unrelated stimuli. In our study, positive and negative valence leads to misattribute a neutral face to an ingroup and outgroup category, respectively. This misattribution pattern is congruent with the so-called intergroup bias [56] , according to which people tend to evaluate more positively those they perceive as belonging to their same social group than those perceived as from another group. According to the affect-asinformation theory [25] , positive affect signals that the environment is safe, and thus that no additional cognitive resources are required to deal with it. Conversely, negative affect acts as a cue for incoming threats and induces a more accurate and detailed way of thinking (but see [57, 58] for a detailed discussion about the differential effects of emotions rspb.royalsocietypublishing.org Proc. R. Soc. B 284: 20170908 on executive processing), often leading to conservative choices in taking risks [59, 60] . In these terms, the negative valence-induced SNS activation in our subliminal condition might have triggered a more analytical way of thinking that leads to a conservative choice in terms of social categorization (i.e. labelling the face as outgroup), while the positive valence-induced SNS activation might have caused the opposite. This interpretation is in line with the results of previous studies, showing that participants with high ingroup over-exclusion effect [47, 61] (i.e. the tendency to classify individuals as outgroup in order to protect one's own group integrity) were also the ones who based their group membership decisions on perceived competence (a trait that does not depend on individual control [56] ). Moreover, Miller et al. [38] showed consistently across six experiments that cues signalling potential threat induce a bias towards outgroup categorization. In addition, our results are in keeping with previous research reporting that (i) sympathetic and neural reactivity to threatening stimuli predicts decreased likability of neutral faces, even when not consciously perceived [41, 42] , (ii) people tend to prefer faces presented after a positive subliminal affective prime compared to a negative one [27] , (iii) bodily states affect the expression of race-threat stereotypes [62] , and (iv) the effect of negative or positive priming on the subsequent misattribution is mediated by amygdala or nucleus accumbens activation, respectively [63] , suggesting that different neural activations contribute to opposite behavioural outcomes.
Interestingly, we found that supraliminal presentation of negative primes brought about exactly the opposite social categorization pattern, i.e. the negative valence-induced SNS activation predicted an ingroup categorization while the positive valence-induced sympathetic activation led to the opposite choice. Studies indicate that affective primes can lead to assimilation or contrast effects [64, 65] . Assimilation effects refer to situations in which judgements about neutral stimuli are consistent with the valence of the prime. Contrast effects meanwhile refer to situations in which judgements about neutral stimuli are inconsistent with the valence of the primes. Our paradigm thus shows that affect-induced SNS activation leads to assimilation effects in the subliminal condition and contrast effects in the supraliminal one.
Importantly, we found that assimilation and contrast effects are moderated by SNS activation and, specifically, that both the subliminal assimilation and supraliminal contrast effects depend on the amplitude of signals coming from the SNS. The stronger these signals are, the more participants tend to misattribute the valence in the subliminal condition, or regulate the effect of the valence in the supraliminal one. We submit that when affect-induced SNS activation is caused by a supraliminal induction, participants consciously appraise the valence of the prime and engage in emotion regulation processes consequently. This engagement eventually results in a categorization decision that is incongruent with the valence of the prime. Considering that temperature and valence of the stimuli were randomly distributed across participants, we are quite confident that the significance of our interactions was not driven by sequence, learning, or fatigue effects.
Previous studies have shown that conscious awareness allows participants to process information more flexibly and to resist the congruent reaction induced by priming stimuli that results in overcompensation or contrast effects [64, 65] .
Interestingly, deliberate emotion regulation is associated with increased cardiovascular activity [66, 67] . Moreover, misattribution bias is predicted by amygdala activity when people are unaware of the emotional induction and it instead reduced when participants consciously engaged in emotion regulation processes [42] . Our results are in line with the idea that there are two different emotional systems involved in subliminal and supraliminal processing: one that responds automatically (subliminal) and one that does so reflectively (supraliminal) [68] .
A further important result of the present study comes from our exploration of the emotional awareness trait. We found that when the prime's valence is negative, individuals with low emotional awareness (i) have stronger SNS-induced assimilation effects in the subliminal condition and (ii) stronger SNS-induced contrast effects in the supraliminal condition. Not surprisingly, we found this modulation only after the negative induction, a pattern that could be explained in various ways. First, the 'lack of emotional awareness subscale' of the DERS focuses mainly on upsetting emotions. It is thus reasonable to believe that individual differences in this scale relate exclusively to the negative emotional condition of our paradigm. Furthermore, patients with impaired emotion regulation ability (e.g. anxiety disorders) have more active amygdala and insula regions during negative emotional processing. As these structures are linked to negative emotional responses, such patients seem to be more sensitive to negative information [69] .
These results expand studies showing that individual differences in emotional awareness are reflected in one's physiological [68, 70] and neural [71] activity during emotional processing, and that they can influence proneness to aggression [72] . It has been consistently shown that high emotional awareness is associated with greater engagement of the dorsal anterior cingulate cortex (ACC) (a brain region implicated in the allocation of attention to emotional information) during the processing of highly arousing emotional stimuli [71] . Also relevant is that emotional awareness plays a role in physiological reactivity dysfunction [73, 74] : increased basal hypothalamic-pituitary-adrenal axis (HPA) activity [75] is found in alexithymic individuals who typically exhibit reduced interoceptive awareness and deficits in the perception of emotional signals. More generally, research in political psychology provides evidence for a relationship between emotional reactivity, emotion regulation, and prejudiced attitudes. Conservatives, for example, display greater skin conductance than liberals when facing threatening stimuli [76] , suggesting that heightened physiological reactivity could play a role in conservatives' prejudiced attitudes. Moreover, engaging in emotion regulation (i.e. reappraisal) successfully attenuates the relationship between disgust sensitivity and support of conservative policies [77] .
Comprehensively considered, our study provides novel insights into how a higher-order process like social categorization is significantly biased by subliminal versus supraliminal affective induction. Importantly, we show that the effect of affective priming on social categorization is moderated by the activation of the SNS system as indexed by periorbital temperature. Specifically, SNS activation caused either assimilation or contrast effects in the subliminal and supraliminal conditions, respectively. We also provide a new insight into how social categorization behaviour and autonomic reactivity are modulated by individual differences in emotional awareness. This rspb.royalsocietypublishing.org Proc. R. Soc. B 284: 20170908 suggests that, depending on the awareness level (subliminal or supraliminal induction), SNS activation can oppositely influence human proclivity to automatically categorize others along the 'us' versus 'them' dichotomy.
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